Objectives. To implement didactic and problem-based learning curricular innovations aimed at increasing students' knowledge of Medicare Part D, improving their ability to apply the online Medicare Prescription Drug Plan Finder tool to a patient case, and improving their attitudes toward patient advocacy for Medicare beneficiaries. Methods. A survey instrument and a case-based online Medicare Prescription Drug Plan Finder tool exercise were administered to a single group (n 5 120) of second-year pharmacy graduate students prior to and following completion of a course on health policy. Three domains (knowledge, skill mastery and attitudes) were measured before and after two 90-minute lectures on Medicare Part D.
INTRODUCTION
In 2003, the Medicare Prescription Drug Improvement and Modernization Act (abbreviated Medicare Modernization Act or MMA) introduced the first outpatient prescription drug benefit ever offered for its approximately 42 million beneficiaries. 1 Its implementation in 2006 as ''Medicare Part D'' marked the largest expansion of the Medicare program since its inception. This new benefit heralded new opportunities and challenges for patients and pharmacists by vastly increasing access to needed prescription medicines. Medicare beneficiaries struggle to navigate the complexities of the new benefit despite educational information provided by the Centers for Medicare and Medicaid Services (CMS). 2 Because of their awareness of pharmacy benefit design, understanding of medication therapy management services (MTMS), and accessibility and availability to the public in the community setting, pharmacists are in a unique position to act as patient advocates. As a patient advocate, the pharmacist and pharmacy student may demystify the program, ensure therapeutic outcomes are optimized, reduce the risk of adverse events, and enroll beneficiaries in the lowest cost plan based on their current drug regimen and financial circumstances.
The range of available Medicare Part D plans means that beneficiaries are confronted with a potentially bewildering array of options that they are ill-prepared to evaluate. Sixty-three percent of Medicare beneficiaries found it difficult to select a Part D plan in 2006. Most beneficiaries who picked a plan did so without comparing plans; further, nearly half of beneficiaries received help in choosing a Part D plan. 2 Those who did compare plans had to select from among 50 or more Part D plans, depending on their state of residence. 3, 4 Fifty-nine percent of clinicians report they rarely or never check Part D formulary coverage before prescribing medications, suggesting that the consequences of inappropriate plan selection go beyond financial concerns and may impact the care provided to Part D beneficiaries. 5 Patient adherence to therapy declines when patients have to pay all or part of a drug's cost. 6, 7 With 10% of seniors still lacking drug coverage in 2006, and an additional 8% of seniors enrolled in plans that may or may not be ''creditable'' (meaning as good or better than a Part D plan), there is much to be done to ensure that all seniors have access to prescription drug coverage. 8 As patient needs -and Part D plans -may change annually, it becomes even more important for Medicare beneficiaries to evaluate individualized plan options with a skilled and unbiased advocate.
The Medicare Prescription Drug Plan Finder (Medicare Plan Finder) is a Web-based resource available to Medicare beneficiaries to evaluate their Part D options. 9 Users enter basic demographic information and then enter specific medications, dosage, and amount dispensed per time interval. Once all of the required information is entered, available Part D plan options are presented to, and can be evaluated by, the user. When this type of general search of Part D plans is performed, the Part D plan options are listed in order from the least to most expensive plan based on total annual cost (including patient copayments, deductible, monthly premium, and amount paid in the coverage gap, if applicable). If any inaccurate information is entered (eg, medication name, strength, dosage form, frequency of use), a different set of preferred plans may be presented to the user, underscoring the importance of accuracy and precision in the use of the Medicare Plan Finder and the need for a skilled and unbiased advocate.
Such a role for pharmacists and pharmacy students as patient advocates, particularly with respect to Medicare Part D, is consistent with recent guidelines from national pharmacy education associations. The American Association of Colleges of Pharmacy (AACP) specifically states that pharmacy curriculum/faculty members should educate students to serve society as caring, ethical professionals and enlightened citizens. Additionally, the most recent Accreditation Council for Pharmacy Education (ACPE) Accreditation Standards reflect the increasing value of training pharmacy students to provide patientcentered care during their professional graduate education. 10, 11 Further, the new accreditation standards require a larger component of the curriculum to include introductory pharmacy practice experiences (IPPEs) in which students participate in experiential learning early in the curriculum. Recognizing the importance of these standards, the University of California, San Francisco (UCSF) School of Pharmacy has been supporting innovations in its curriculum to reflect the new health policy challenges with Part D. These innovations include providing didactic lectures, problem-and computer-based learning, and practical experience in patient advocacy, health literacy, and cultural competence.
Studies evaluating these teaching techniques have described the successful integration of problem-based learning and computer-based components into pharmacy curricula. [12] [13] [14] [15] For example, LeBlanc and Aiache used problem-based learning and computer-assisted simulation software in a pharmacokinetics course, where the majority of the students (72%) expressed satisfaction with this approach and preferred it to traditional didactic lecturing. Additional innovations have used online tools to enhance didactic lectures. One study evaluated the use of interactive digital images of prescription labels (as an alternative to passing bottles around the large class) and showed this technique to be an effective and well-received way for first-year pharmacy students to gain exposure to product-labeling in pharmaceutics. 16 Both problem-based and computer-based learning have been viewed as effective ways of teaching pharmacy students about Medicare Part D. 17 However, no studies have systematically evaluated the change from baseline of pharmacy students' knowledge, skill mastery, and attitudes over the duration of a health policy course using these teaching techniques.
Given the impact of Medicare Part D on pharmacists and patients, research showing the effectiveness of various curricular innovations, and the lack of studies systematically evaluating baseline improvements in students' performance, we sought to develop teaching innovations that would: (1) improve student knowledge of the complexities of the Medicare Part D benefit; (2) increase their confidence in applying their knowledge of the new benefit to help patients navigate Medicare Part D obstacles; and (3) use problem-and computer-based learning to illustrate the health policy implications of Part D for individual patients. A natural site for introducing these curricular innovations was UCSF's Health Policy for Pharmacists course. The goal of this 3-unit course, required for all second year pharmacy (P2) students, is to provide an introduction to the organization, financing, and delivery of health care in the United States. Three faculty members (HLL, TC and MS) and 3 teaching assistants coordinated the course, with instruction offered by both the faculty coordinators and health policy experts from UCSF and throughout the San Francisco Bay Area. This research is part of a larger statewide project entitled Partners in D, designed to develop and assess innovations in the classroom, community, and pharmacy to help underserved Medicare beneficiaries gain access to the benefits of the Medicare prescription drug benefit in California.
The objective of this study was to implement and evaluate problem-and computer-based learning curricular innovations aimed at increasing students' knowledge of Medicare Part D, and assess students' ability and confidence in using the online Medicare Prescription Drug Plan Finder tool, and their confidence as advocates for Medicare beneficiaries after completing the course.
METHODS
Health Policy for Pharmacists course. Institutional Review Board approval was obtained to conduct the study from the UCSF Committee on Human Research. On the first day of the course, before any lectures on Medicare Part D, students were administered both a survey instrument (available upon request from the corresponding author) and a case-based exercise (Appendix 1) that instructed them to locate answers using the online Medicare Plan Finder tool. The preintervention and postintervention survey instruments were tested for face validity by a group of 25 pharmacy students who completed the survey instruments and made suggestions for improvement. Furthermore, the survey questions were developed by researchers with expertise in health policy, Medicare Part D, health literacy, and cultural competence. Survey content included general demographic questions (age, gender) and a question about prior Medicare Part D experience. There were 19 knowledge questions, with 10 questions testing specific knowledge about Medicare Part D, 5 questions assessing students' attitudes toward Part D and patient advocacy, 3 questions testing specific knowledge about the Medicare Plan Finder tool, and 1 attitudinal question measuring students' confidence in their ability to use the Medicare Plan Finder tool. Students answered the case study questions by accessing and using the Medicare Plan Finder via the Internet, much as they would when assisting actual patients. No additional credit or grade was given to students who completed the preintervention and postintervention survey instruments and case studies. Students were required to answer the survey questions and complete the case studies but informed that the results would not affect their final grade.
After completing the preintervention survey instrument and case-based exercise, students were given two 90-minute lectures on the Medicare Part D benefit (1 week separated the 2 lectures). The first didactic presentation focused on key concepts of the Medicare Part D benefit. Specifically, the Medicare Part D plan structure, low-income subsidy, dual eligible status, and Part D plan options, exclusions, and enrollment information were explained. The objectives of this lecture were to: propriate cost-effective Medicare drug plan for a patient when given a case. For the purposes of the preintervention-postintervention Medicare Plan Finder exercise, students were evaluated on their ability to identify correctly the 3 least expensive plans and corresponding costs. If a student listed an incorrect plan and/or an incorrect cost, he or she received no credit for the question. This ensured skill mastery of the Medicare Plan Finder, as students would have to enter the demographic and medication information correctly to obtain any credit for their answer.
At the end of the course (at 10 weeks), after the students had completed all didactic components concerning the Part D benefit, including the lecture on the Medicare Plan Finder, students were given the survey again and another case-based Medicare Plan Finder exercise (Appendix 2). The 2 case studies differed in their specifics but were similar in format and difficulty.
Descriptive statistics were used to summarize student demographic information, and paired t test (for continuous variables), McNemar's test (for nominal variables), or Wilcoxon signed rank test (for ordinal variables) were used to compare responses before and after the Medicare Part D lectures. All significance calculations were based on a 95% confidence interval at an alpha of ,0.05. Data analyses were performed using SPSS, version 15.0 (Chicago, IL).
RESULTS
Of the 120 students enrolled in the class, the mean age was 26.0 6 5.5 years and 83.3% were female. Six students did not have complete preintervention and postintervention data (2 students did not complete the pretest and 4 students did not complete the posttest). The remaining 114 students who completed both the pretest and posttest (95% response rate) were included in the analyses. The demographics of the 6 students excluded from the analyses were not significantly different from those of the study group. Response rates for each of the 19 questions varied between 93% and 100%.
The results show significant improvements in students' knowledge about Medicare Part D. With the exception of the question about creditable coverage, which already had a very high baseline rate of correct responses (77.2%), significant improvement was seen on all general knowledge questions about Medicare Part D (Table 1) , ranging from p 5 0.011 to p , 0.0001. Further, after completing the course, students were more likely to believe that pharmacists have a responsibility to serve as patient advocates (p 5 0.018); more willing to serve as patient advocates (p 5 0.001); and expressed greater confidence in their advocacy skills (p , 0.0001; Table 2 ). Student perception that pharmacists are currently serving as patient advocates increased significantly (p , 0.0001), but their perception about advocacy's potential to interfere with the professional objectivity of the pharmacist did not change.
All 3 Medicare Plan Finder knowledge questions (Table 3) showed significant improvements when compared to baseline (ranging from p 5 0.011 to , 0.0001). The greatest improvement was for the question on Medicare Plan Finder use, where the average number of correct responses rose from 23.7% to 83.3%. Additionally, students' self-rated confidence in their Medicare Plan Finder skills increased significantly (p , 0.0001) with the overall number of students who agreed or strongly agreed with the statement ''I am confident in my abilities to use the Plan Finder tool to assist Medicare beneficiaries to find the most appropriate drug plan choices,'' increasing from 20 students at baseline to 110 students at posttest.
For the case-based Medicare Plan Finder exercise, students showed significant improvements in their ability to determine the 3 least expensive plans and the annual cost of each plan (p , 0.0001). Additionally, there was significant improvement in their ability to determine the case's current prescription drug plan cost order rank (p , 0.0001) and the cost of that plan (p , 0.0001). While there was a trend toward improvement in the students' knowledge of whether the coverage gap would be reached (and in which month), these results were not significant. The average time to complete the case study in the posttest declined significantly (p , 0.0001) from the pretest, from a mean time of 19.91 minutes for the pretest to 12.35 minutes (a 38% reduction) for the posttest.
The sample size was not large enough to show level of confidence to be a significant predictor of skill mastery in the posttest. However, there was a trend for students with We also stratified the data by whether students indicated they had prior experience with Medicare Part D (Table 4) 
DISCUSSION
Zagar explained the importance of teaching Medicare Part D using didactic, problem-based, and Medicare Plan Finder modules, finding that this approach resulted in quality student performance on exercises and high course evaluations related to Part D. 17 However, Zagar did not evaluate the students' knowledge, skill, or attitudes before teaching the modules, and no pretest-posttest analysis was performed. Our course used a didactic and Based on a 5-point Likert Scale (5 5 strongly agree, 1 5 strongly disagree)
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problem-based approach, drawing on clinician experience. Two of the lecturers (MS and TC) were clinicians who evaluate the appropriateness of Part D plans for Medicare beneficiaries in clinical settings. The problem-based exercises and cases were adapted from actual experiences in this clinical setting, which increased their relevance as a teaching tool. At baseline, pharmacy students in the second year of their PharmD program were able to determine the plan name and cost of the 3 least expensive plans only 46.5% of the time. These highly educated, English-speaking students were assumed to have experience with computers and the Internet. These findings illustrate the difficulty that highly educated health professional students may have in successfully navigating Medicare Part D prescription drug plans. These difficulties are further pronounced among senior adults. Only 26% of adults over age 65 are Internet users, and even for elders proficient in Internet use, the Medicare Plan Finder is difficult to navigate as a source of health plan information. [19] [20] Medicare Part D beneficiaries, particularly the underserved elderly, need skilled patient advocates who can assist them with the selection of the least expensive drug plan. Through didactic lectures and a problem-based approach, this training resulted in a significant increase in students' essential knowledge about Medicare Part D and their ability to use the Medicare Plan Finder tool accurately. Additionally, the increase in students' confidence and willingness to serve as advocates paves the way for pharmacy students to transition successfully from problem-based learning in the classroom to real-life outreach to patients in the community. Because knowledge of the Part D benefit and the low-income subsidy improved significantly after this teaching method was used, it is reasonable to assume that students learning through this method are better prepared to participate in community outreach and service-based learning. As schools develop more opportunities for introductory and advanced pharmacy practice experiences, advocacy for patients with Medicare Part D in the community may provide an appropriate framework for practical hands-on educational experiences. Training students to participate in Medicare Part D outreach will help them to become more confident in their ability to provide this service and ensure that the most accurate and appropriate information is communicated to the Medicare beneficiary.
When Part D was introduced in 2006, there was a flurry of activity to enroll the nearly 40 million eligible beneficiaries. Today, 90% of beneficiaries have creditable coverage or are enrolled in a Part D plan, yet the need for help has not decreased. Each year, Part D plans change their premiums, deductibles, formularies, and coverage in the gap which necessitates annual review of plan options with a trained advocate. The need for help is greatest among the underserved: those with low income, low educational levels, and/or limited or no English proficiency. One solution to meet the needs of these vulnerable populations is to train pharmacy students to perform Part D outreach in the community.
This course did not provide an opportunity for students to perform community outreach related to Part D. and December 31. Components of this elective include the didactic and Medicare Plan Finder lectures, but also include curriculum focused on health literacy, cultural competence, and principles of geriatrics, and provides more opportunities for completing role-playing exercises and case examples. Because there were no significant improvement between pretest and posttest in the students' ability to indicate correctly the month that the Part D recipient would hit the coverage gap, we will provide additional case examples and more exercises to illustrate the timing and implications of the coverage gap. We also plan to evaluate the students' knowledge, skill mastery, and attitude changes after they perform community outreach to see if this additional requirement increases confidence in their ability to serve as advocates and improves their skills in applying the Medicare Plan Finder tool.
This study has several limitations. First, the problembased cases only simulated actual patient encounters and assumed the ''best case scenario,'' ie, complete patient information available, including all medications and doses. Additionally, because lectures were completed 1 week apart, and the duration between administration of the pretest and posttest was 10 weeks, we could not control for the students learning about Medicare Part D from other sources during this period of time (for example, there were some optional lectures on campus about Medicare Part D that students may have attended). Students were encouraged to work on the Medicare Plan Finder exercise on their own, outside of class, but we had no way of verifying that the students completed the exercise independently. Since the Medicare Plan Finder exercise was administered in the same manner for the pretest and posttest, students had equal opportunity for collaboration at either time point. Another limitation is the introduction of potential test-retest bias as a result of the study design. Since students were asked the same 19 questions that were on the pretest, they were already familiar with the questions before taking the posttest. However, in this study, only 10 weeks elapsed between the first and second administration of the survey instrument, minimizing the potential for test-retest bias. Finally, the ultimate outcome of interest -whether or not students can actually improve patient welfare by helping them switch to lower-cost plans -was not measured in this study, but warrants further research.
CONCLUSIONS
Using didactic, problem-based learning and the Webbased Medicare Plan Finder tool to teach Medicare Part D material to pharmacy students has been previously described. 16 This is the first study to demonstrate significant changes in students' knowledge, attitudes, and skill mastery using this innovative approach to teaching Medicare Part D. Further evaluation is necessary to determine whether these changes are reproducible with real patient encounters by pharmacy students.
